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(54) SEPARATOR FOR SEALED LEAD-ACID BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To further thin a profile and to efficiently apply to a flat plate electrode as well 
by enhancing density in a sealed lead-acid battery having enhanced strength against electrical short- 
circuiting between positive and negative electrode plates of a battery by mixing mainly a fine glass fiber with 
an inorganic powder and natural pulp. 

SOLUTION: This separator is constructed of mainly a fine glass fiber and includes an inorganic powder and 
natural pulp beaten and decomposed. The content of the inorganic powder is 5-30 wt.%, the content of the 
natural pulp is 3-20 wt.% and the density is 0.165 g/cm3 or more. The fine glass fiber is an acid resistant 
glass fiber having an average diameter of 1 ujti or under. 
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CLAIMS 



[Claim(s)] 

[Claim l] | The separator for sealed lead acid batteries characterized by for the content of this natural pulp being [ for the 
content of these inorganic fine particles ] 3 - 20 % of the weight at 5 - 30 % of the weight, and consistencies being three 
or more 0 1 65 g/cm in the separator for sealed lead acid batteries containing the natural pulp which was constimted as a 
subject and earned out beating of the detailed glass fiber to inorganic fine particles constituted as a 

[Claim 2] The separator for sealed lead acid batteries characterized by this detailed glass fiber being an acid-proof glas, 
fiber of I micrometer or less of diameters of average fiber in claim l . 8 
[Claim 3] The separator for sealed lead acid batteries characterized by these inorganic fine particles being the silica 
powder more than specific-surface-area of 1 00m 2/g in claim l or 2. 

[Claim 4] The separator for sealed lead acid batteries with which this natural pulp is characterized by carrvine out 
beating to 250 or less mL of Canadian freshness in claim l thru/or any l term of 3. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separator for sealed lead acid batteries, and relates to the separator 
for sealed lead acid battenes which raised the resistance over the electric short circuit between the positive e IcK 

inZfj S "$ a , ne ^7 e f ec f 0d f P ,ate es P eciall y b y ™*ing a detailed glass fiber into a subject and S 
inorganic fine particles and natural pulp. J ""A^e 

[0002] 

[Description of the Prior Art] As a gestalt of the separator for sealed lead acid batteries, the sheet-like separator which 
mainly consists of glass fibers ,s common. However, with the conventional separator, the phenomenon of a poitive 
electrode plate and a negative-electrode plate short-circuiting electrically, consequently the charge and IcZTok 
battery becoming .mpossible with the crystal growth of the metal lead in the interior of die separator at me 2 of 
penetration by local pressure of aprojection of a plate, or plasmotomy or charge etc., was seen Since ^Le con^entfonal 
separator has the comparatively low mechanical strength, penetration, it being easy to carry out pl^otomt3 a 
consistency are comparatively low at the projection of an electrode, and since the aperture* co^XCe it is 
because growth of the metal lead from a plate also tends to occur as for this, and if me Md^ZS^^^^ 
thm since a mechanical strength will fall upwards more and the distance between a positive S^TSIS^ 
™™ f W1 u b T me Sh0rt ' such a P henome "on will become much more remarkable 8 
[0003] It ,s thought that the crystal growth of metal lead can improve among the causes of this electric short circif hv 
carrying out deification of the separator, decreasing an opening, and checking the aySi^^^^^ 

HoweTerTf^ * r ^ t0 ^ partideS > SUch 35 a silica > ** ^xampfe 

fill Z.' ? m miXCd ' When a of glass fibers decreases because the amounfof part e lass 

fibers becomes less, consequently a mechanical strength falls remarkably, the electric short circuit Stine g 

pressure of a projection of an electrode will become easy to occur 8 

[0004] | On the other hand, penetration of a separator and plasmotomy improve by raising the mechanical strength of » 

hfhvlnntfii ' JP ' 58 "* a ' B >: However > * e sepaiator which, as for the synthetic fiber, mixed the synthetic fiber mce 
[0006] 
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separator for sealed lead acid batteries of this invention is characterized by consistencies being three or more 0 1 65 
g/cm. 

[0008] In many cases, the electric short circuit between the positive electrodes and negative electrodes in a sealed lead 
acid battery occurs according to the following two causes. 

[0009] [ 1] Mechanical short circuit : when projections (the irregularity of a grid, granular lump of an active material 
etc.) are in a plate, the local pressure force and shearing force arise. As compared with this force, if the reinforcemen't 
of a separator is weak penetration or plasmotomy occurs, and a projection will contact the plate of another side and 
will result ma short circuit. * 1U 

SS^SlSSf 1 Sl ! 0 ? Ci k UU : if ^ SU,fatC in diSChargC l3St Stage md ^ electr °lytic solution is consumed 
and the electrolytic solution becomes close to pure water, the solubility of lead ion will become large and a part of lead 

sulfate generated to the positive electrode and the negative electrode will dissolve. If it charges next, the lead ion in the 

electrolytic solution is returned with a negative electrode, and metal lead deposits. This crystal grows the inside of a 

separator, reaches the plate of another side, and results in a short circuit 

[0010] The short circuit by the cause of the above [2] is suppressed by making the path of the micropore of a separator 

out densification by mixing inorganic fine particles, such as a silica, with the separator for S 
lead acid batteries of this invention. Furthermore, by mixing the natural pulp which carried out beating the tensile 
. rength and penetration-proof reinforcement of a separator are raised, and L short circuit by the c^ufe o ^e above 
[1] is suppressed. Both, since these inorganic powder and natural pulp are the high ingredients of a hydrophSic 
property, they do not spoil the cell engine performance of a separator ^r a nyaropmiic 

[001 1] ,n this invention, it is based on two causes in this way - simplistic - since the separator which receives and has 
sufficient resistance can be milled at one process, it can manufacture by low cost 

[0012] And since the separator of this invention is comparatively high-density, thinning is possible for it and an 

spacing can ^ 11 effectJve *°. in 0.3-0.7mm and a narrow plate electrode ' 
[0013] In this invention, as a detailed glass fiber, the acid-proof glass fiber of 1 micrometer or less of d.W™ „f 
average fiber is desirable, and the silica powder more than speciLsurface-^ 

dSe 65 M mtUTd PUlP ' ** ^ Wh,Ch ^ W3S ^ ° Ut to 250 ° r less * SSfaES^ 
[0014] 

[001 6] In «venfion^s a detailed glass fiber, theacid^proof glass fiber of 1 micrometer or less of diameter, nf 
ayerag|fiber and alkah glass fiber with_especially good acid7eS5c71r7de» 

detailed glass fiber, it is desirable that it is 50 - 92 % of the weight. If the oiameter of ^^rfSS^L 
fiber exceeck I micpmeter, liquid holding pow 

weight of iquid holding power is [ the content ] insufficient and it exceeds 92 % of me^dgTrhe Ztertnf 

fooi?™ es r d rwr" decrease re,ativeiy ' ** zt*s c 

this content evrP^Hc ?no/ n fA„, • u! * Dut tfte effectiveness over a short cncmt is low. However if 
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(Canada standard freshness), it is desirable that 250 or less mLs are especially 150 or less mLs by 0.3-% of the weight 
concentration (m addition, the freshness of the natural pulp which has not carried out beating is 600 or more mLs ) If it 
is the natural pulp by which beating was carried out to such freshness, it has one several times the very big pore volume 
[ usual specific surface area and pore volume ] of pulp, and excels in reactivity, a hydrophilic property, water retention 
etc., and acid resistance is also high, since it has the reinforcement effectiveness which was moreover excellent the ' 
reinforcement and the degree of hardness of a separator can be remarkably increased by little addition, and solution 
retention and absorbency will not be spoiled. ' 
[0021] In this invention this natural pulp may substitute a fibrillation cellulose for that part. A fibrillation cellulose 

JS* 8 !? !? P & T. " eV 7 , t0 microf,bril ' and is effective * improvement in a mechanical strength. However 
when blending a fibrillation cellulose, it » made for the loadings of the sum total with the natural pulp which made that 
content 5 or less % of the weight, and earned out beating to the fibrillation cellulose to become 20 or less % of the 

[0022] The separator for sealed lead acid batteries of this invention can manufacture the above-mentioned component 
by fol owing a conventional method, and mixing and milling paper preferably, or more [ 0. 1 65gTm ] 3 conXcT 
so that it may become three or more 0. 1 65 - 0.250 g/cm. J J consistenc y> 

Kit?* T? 10 "; thC T ning °l 3 Separat0r increases mat the insistencies of a separator are less than three 
0. 65 g/cm, and when it considers as the separator for plate electrodes with thin thickness; sufficient short ZTLaf 
nature cannot be obtained. If a consistency becomes higher than 0.250 g/cm3, since solut L S tff Z ?M the 
consistency of a separator is preferably made into 0. 165 - 0.250 g/cm3 ' 
[0024] In this invention, even if it is the comparatively thin separator which it says is 0.4-0.8mm (thickness bv the 
measuring method in the below-mentioned example) in thickness by considering as such a seZa or wTtii a 
%SST? 01 C0 T enCy ' sufficientsh °rt circuit prevention effectiveness can be acquired 
[0025] Such a separator for sealed lead acid batteries of this invention is very useful as a separator for plate electrodes. 

[Example] Although an example and the example of a comparison are given to below and this invent.™ 

concretely explained to it, this invention is not limited to the following La^e. ^Sn^ZS? exuded In 

adchhon, the mgredient used m the following examples and examples of aZiparison is as foZT 

[Material of construction] 

Glass fiber : 0^8 micrometers [ of average fiber **** ] alkali glass fiber Silica powder ■ Silica powder of snecific 
surface-area of about 200m 2/g Natural pulp which carried out beating- Need) --leaf tree svZm nTr L^ 

[0028]** Thickness (mm) and a consistency (g/cm3) 

O^te^tntT T V (SBA , 45 !!? Which ^ easured «* —I* in the condition of having pressed by the pressure of 

|Se^ 

** Tensile strength (gf/10mm2) 
ItisbasedonSBA4501. 

1 2*ol e mS i 6 TTT ^ 31 ^ ^ ° f f ° rdng P^^ularly the needle which has a spherical tip at the rate of 
[0029] ** Absorbency (mm/min) 

iS 1 ™^* P^, end ! c " lar ' *°J?" Part is immersed in the dilute sulfuric acid of specific gravity 1 30 and it 
^S^T^^^^^^^ 1 minute from the time of immersion * * pandit 
IhJrt • .T*™ 6 monotonous lea ^ electrode plates (an electrode area of about 7mm 2) of two electm c h™;,*t 

aSaS,^ 0 ?' ? TT °^ 0th Sid6S ° f 3 Sep ^ t0r With a tWckness of 0.5mTand ktaSSS^ 
saturated solution of a lead sulfate. Furthermore where the Dressure force nf n i • ,a m ™ ersea ,n to the 
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positive electrode, since inter-electrode resistance will decrease rapidly, this time amount is measured and it is the 
thickness of a separator, and it is **** This measured value made relative evaluation on the result of the example 1 of 
a comparison as 100 in the ratio with the measured value in a standard sample (thing of the example 1 of a 
comparison). 

[003 1] Penetration reinforcement is the index of a mechanical short circuit among the above-mentioned 
characterization, and a mechanical short circuit cannot occur easily, so that penetration reinforcement is high 
Moreover, electrochemical short circuit duration is excellent in the short circuit prevention effectiveness so that it is 
long. 
[0032]- 
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[0033] The following thing is clearer than Table 1. 

!wt J J^' * ^ e) f npl ? 1 5 3 C0m P aris011 of on] y a ^er, penetration reinforcement is low and its short 
circuit duration > also short. In the example 2 of a comparison of only a glass fiber and organic fiber dZurfi 
penetration reinforcement is high, short circuit duration is comparatively short, and absorbency i7a^oSr in it In 
me example 3 of a comparison which blended organic fiber wift a glass fiber and silica S aZS^toS 
duration is long, penetration reinforcement is very low. In the example 4 of a comparison of only ag2 fibTani 

^^S^SS^ remf ° rCeinent ,S high ' "* abSOfbenCy " *° g "° d " Sh ° rt ^ ^on is 

[0035] on the other hand, in the examples 1 and 2 which blended a glass fiber, silica powder, and beating pulp at a 
p^etennined rate, without spoiling absorbency, high penetration reinforcement and long short circuTduSn Je 
filled to coincdence, and it ,s based on the two above-mentioned causes - simplistic - itreceives mdis v^ Xtive. 

[0036] 

[Effect of the Invention] According to the separator for sealed lead acid batteries of this invention the following ' 

f^rr? ?1 ?' ** deClTiC Sh ° rt drCUit ° f P^ive-electrode plate of a sealed lead acid batte^a 
negative-electrode plate cannot occur easily, it excels also in separator properties, such as absorbent ab1% Upwards 
and the cheap separator for sealed lead acid batteries is offered as explained in m l detail above EspeciS'tne 

Ei/in I n0rganic P° wder is held between glass fibers of a separator, and it is high-density. The inorganic 
^^SS TTT"? haTthe *° Wtb ° f metal lead Moreover > the ScrofiCeSthe 

(2) The natural pulp which earned out beating raises the mechanical strength, especially penetration reinforcement of a 
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separator. For this reason, penetration by the local pressure force in the projection of an electrode plate and plasmotomv 
cannot occur easily. J 

(3) Since it consists of only high ingredients of a hydrophilic property, a hydrophilic property and solution retention are 
high and the cell engine performance is good. 

(4) It can manufacture easily at single mixing and a paper-milling process, and is low cost. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran^web^cgi ejje 



10/7/04 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



iV.i-,-,mi«, to -.- v ™„ w .,..m 1 -.™m«i-.«,,«««„m 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the separator for sealed lead acid batteries, and relates to the separator 
for sealed lead acid batteries which raised the resistance over the electric short circuit between the positive-electrode 
plate of a cell, and a negative-electrode plate especially by making a detailed glass fiber into a subject and mixing 
inorganic fine particles and natural pulp. 6 



*.".*.iwv , .w.w.\viViV'.-»M-." 
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PRIOR ART 



[Descnption of the Prior Art] As a gestalt of the separator for sealed lead acid batteries, the sheet-like separator which 
mainly consols of glass fibers » common. However, with the conventional separator, the phenomenon of a pSe 
electrode plate and a negabve-electrode plate short-circuiting electrically, consequently the charge and disXg of a 
battery becoming impossible with the crystal growth of the metal lead in the interior of the separator at the timfof 
penetration by local pressure of aprojection of aplate, or plasmotomy or charge etc., was seeS. Since the cogent Lai 
separator has the comparably low mechanical strength, penetration, it being easy to carry out pEoton^Td a 
consistency are comparatively low at the projection of an electrode, and since the aperture is comparaS W ft is 
because growth of the metal lead from a plate also tends to occur as for this, and if die thickness ofTseStoTbec^mes 
a ^ ch ^^ en 8 th u wl » awards more and the distance between a positive electrode Td a Z 
WlU beCOme short ' such a Phenomenon will become much more remarkable ana a negative 

[0003] It is thought that the crystal growth of metal lead can improve among the causes of this electric short circuit bv 
carrying out densificauon of the separator, decreasing an opening, and checking the crystal g^SSS^S^ 
tl*™™ f0f that > U £ P 0SSlble , t0 h0,d inor ^ c f ™ P^cles, such as a siltoa, for eLmpfe ZVceaZ leif 
However, if inorganic fine particles are mixed, when a tangle of glass fibers decreases because the amoSrf Z glass 
fibers becomes less, consequently a mechanical strength falls remarkably, the electric short circuit SCfrom 
pressure of a projection of an electrode will become easy to occur resulting irom 

[0004] | On the other hand, penetration of a separator and plasmotomy improve by raising the mechanical strength nf a 

£ i a i v JP ' 58 " 663 ' B ); However, the separator which, as for the synthetic fiber, mixed the synthetic fiber since 
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[Effect of the Invention] According to the separator for sealed lead acid batteries of this invention, the following 
effecbveness is done so, the electric short circuit of the positive-electrode plate of a sealed lead acid battery and a 
negafave-electrode plate cannot occur easily, it excels also in separator properties, such as absorbent ability awards 
and the cheap separator for sealed lead acid batteries is offered as explained in full detail above. Especially' the 

3C32S32^ ° {tMS iflVenti ° n 18 ^ " thiDning 38 a ***** fo ' Werty 

[0037] (1) Inorganic powder is held between the glass fibers of a separator, and it is high-density The inorganic 
powder in the pore of a separator serves to bar the crystal growth of metal lead. Moreover, the LroffiarSf the 
natural pulp which carried out beating also carries out the same work. For this reason, the electric shortSS tbl L 
crystal growth of metal lead cannot occur easily. 1 y 0,6 

(2) The natural pulp which carried out beating raises the mechanical strength, especially penetration reinforcement of, 

ShSr 

(4) It can manufacture easily at single mixing and a paper-milling process, and is low cost. 
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TECHNICAL PROBLEM 



Problem® to be Solved by the Invention] Th.s invention is the separator for sealed lead acid batteries which raised the 
resistance over the electric short circuit between the positive-electrode plate of a cell, and a negative-electrode plate bv 
solving the above-mentioned conventional trouble, making a detailed glass fiber into a subject, and mixing inorganic 
fine particles and natural pulp. The purpose is offering the separator for sealed lead acid batteries whose application 
made much more thinning possible and was enabled effective also in a plate electrode by raising a consistency 
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MEANS 



[Means for Solving the Problem] In the separator for sealed lead acid batteries containing the natural pulp which was 
constituted as a subject and carried out beating of the detailed glass fiber to inorganic fine particles, the content of these 
inorganic fine particles is 5 - 30 % of the weight, the content of this natural pulp is 3 - 20 % of the weight, and the 
separator for sealed lead acid batteries of this invention is characterized by consistencies being three or more 0 165 
g/cm. 

[0008] In many cases, the electric short circuit between the positive electrodes and negative electrodes in a sealed lead 
acid battery occurs according to the following two causes. 

[0009] [1] Mechanical short circuit : when projections (the irregularity of a grid, granular lump of an active material 
etc.) are m a plate, the local pressure force and shearing force arise. As compared with this force, if the reinforcement 
of a separator is weak, penetration or plasmotomy occurs, and a projection will contact the plate of another side and 
will result in a short circuit. 

[2] | Electrochemical short circuit : if the sulfate ion in the discharge last stage and the electrolytic solution is consumed 
and the electrolytic solution becomes close to pure water, the solubility of lead ion will become large and a part of lead 
sulfate generated to the positive electrode and the negative electrode will dissolve. If it charges next the lead ion in the 
electrolytic solution is returned with a negative electrode, and metal lead deposits. This crystal grows the inside of a 
separator, reaches the plate of another side, and results in a short circuit. 

[001 0] The short circuit by the cause of the above [2] is suppressed by making the path of the micropore of a separator 
small and carrying out densification by mixing inorganic fine particles, such as a silica, with the separator for sealed 
lead acid batteries of this invention. Furthermore, by mixing the natural pulp which carried out beating, the tensile 
strength and penetration-proof reinforcement of a separator are raised, and the short circuit by the cause of the above 
11] is suppressed. Both, since these inorganic powder and natural pulp are the high ingredients of a hydrophilic 
property, they do not spoil the cell engine performance of a separator. 

[001 1 ] in this invention, it is based on two causes in this way - simplistic - since the separator which receives and has 
sutticient resistance can be milled at one process, it can manufacture by low cost 

[0012] And since the separator of this invention is comparatively high-density, thinning is possible for it and an 
electrode spacing can apply it effective also in 0.3-0.7mm and a narrow plate electrode 

[0013] In tins mvention as a detailed glass fiber, the acid-proof glass fiber of 1 micrometer or less of diameters of 
average fiber is desirable, and the silica powder more than specific-surface-area of 100m 2/g is suitable as inorganic 

de^rS " ' ^ ^ Whkh beadng WaS Cairied ° Ut t0 250 ° f leSS mL of Canadian frcshn ess is 

[0014] 

mm^r 114 ° f ^ l T enti ?l ° fihe 0peration of **■ invention to toe following is explained to a detail. 

10015] The separator for sealed lead acid batteries of this invention makes a detailed glass fiber a subject and a 

ot the weight of the natural pulp which carried out beating. 

l lu lS m YT?' ? 3 gl3SS Sber ' the acid -P roof 8^s fiber of 1 micrometer or less of diameters of 

2 fi . ber and alkah e ]ass 5* ™* *P«ia»y good acid resistance are desirable, and, as for the content of this 
fZtt * 7 , ' * ,S des, [ ab,e * at ,j is 50 - 92 % of the weight. If the diameter of average fiber of adetailed glass 
weSht of it ITU™*"' hqu,d, I oId,n g P™^' P a Per-m«lling nature, etc. will fall. Moreover, if less than 50 % of the 
weight of , quid holding power is [ the content insufficient and it exceeds 92 % of the weight, the content of inoreanic 

moi?mh^ 

[0017] When less than 5 % of the weight of the content of inorganic fine particles is not enough as the short circuit 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije , 0/7/04 
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prevention effectiveness and it exceeds 30 % of the weight, the rate of a detailed glass fiber or natural pulp decreases 
relatively, and a mechanical strength is inferior. Therefore, the content of inorganic fine particles is made into 5 - 30 % 
of the weight. 

[0018] As these inorganic fine particles, although a silica, a titanium dioxide, diatomaceous earth, etc can be used it is 
desirable to use the silica powder more than specific-surface-area of 100m 2/g by the high hydrophilic property from 
die point which is low cost If it is the silica powder more than specific-surface-area of 100m 2/g, there is much pore on 
the interior of a particle and the front face of a particle, and it is excellent in the solution retention improvement 
effectiveness of the electrolytic solution. f wouoih 

[0019] The content of the natural pulp which carried out beating cannot compensate enough the fall on the streneth bv 
inorganic powder mixing with less than 3 % of the weight, but the effectiveness over a short circuit is low Howfver if 
this content exceeds 20 % of the weight, a separator will become hard too much and adhesion with a olate will fall 
Therefore, the content of natural pulp is made into 3 - 20 % of the weight. P 
[0020] It is desirable to use what carried out beating of the pulp of a needle-leaf tree system with the beater etc as this 
natural pulpThat is, needle-leaf tree system pulp can acquire the extremely excellent reinforcement effS rvenes^ from 
fiber length being long and being homogeneous. When extent of the beating is expressed with Canada XnS 
(Canada standard freshness) it is desirable that 250 or less mLs are especially 150 or less mLs by 0 3-% of the wekht 
concentration (in addition the freshness of the natural pulp which has not carried out beating is 600 or more 2s ) it 
s the natural pulp by which beating was carried out to such freshness, it has one several times the verj % pore voiume 
[usual specific surface area and pore volume ] of pulp, and excels in reactivity, a hydrophilic proper? wfter ZfoT 
etc., and acid resistance ,s also high, since it has the reinforcement effectiveness which was ZZ^Z^em T 

reS^ 

when blending a fibrillation cellulose, it is made for the loadings of the sum total mTm^tunlt^i^I 7* . 
content 5 or less % of me weight, and carried out beating to me 8 fitailM~oTettSo^^ 0 T£ *" 

^■reS 

CtSTe^ 

so that it may become three or more 0. 165 - 0.250 g/cm P' eto *bly, or more [ 0. 1 65g //cm ] 3 consistency, 

O 0 ?*W? MS TI*^ thC T™ 6 ° f asc P arator inCTease * that the consistencies of aseparator are less than three 

conststenc, of a separator is preferably lie *Zl l of OW^Z * ' *" S< " U " 0n ^ele "'" , " M W,U M > *« 
[0024] In this invention, even if it is the comparatively thin separator which it savs is n 4 n Rmm i«m i ... 
measurmg method in the below-menhoned example) I micknL % 23^^SKSSffST " 
comparatively htgh conastency, sufficient short circuit prevention effectiveness^ aSd 
(0025] Such a separator for sealed lead acid batteries of mis invention is very useful as aTepa^or for plate electrodes 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

\ J*t d0 u Um T h3S ^ *f Skted by COmputer So the ^^on may not reflect the original precisely 
2.**** shows the word which can not be translated. p^ciy. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



MW.'.'V..,„ mnV ,... n ,„„„ v 



V.«1M1-.«VAW,..W.>WMV.'.V,..„ 



[Example] Although an examp e and the example of a comparison are given to below and this invention is more 
concretely explained to ,t, this mvention is not limited to the following examples, unless the sumZyTs exceeded In 

[00*7' fQ " OWin8 CXamples and examples ° f a co " iparison is 35 f °"™ s 

[Material of construction] 

s^ace iea of S S mTT f * v7 ] ^ * h " ^ ^ P° Wder : Si,ica P°"** of specific- 
surtace area of about 200m 2/g Natural pulp which earned out beating: Needle-leaf tree system pub Canadian 

freshness abbreviation 150mL What carried out beating Thermoplastic organic fiber • It S^Stfn 

of averaee fihpr **** anH f!h«- d„i * u f 1£ »"^ uigdiui, noer . it is aoout 3m in 20 micrometers 

10028] * Thickness (mm) and a consistency (g/cm3) 

0 2 1S^tS^5 l (SBA } m ) Which , m u eaSUrCd ^ Sam P Je in ** COndition of having pressed by the pressure of 
v.J. Kgt/cm2 in the thickness direction, and the consistency was mmrmt**ri u» wht„q\ r ^ pressure or 

dna dnckness T and an elecnonic balance, and the "1 S of a"™I * *" fc W measured " i,h 

** Tensile strength (gf/10mm2) 

ItisbasedonSBA4501 

[0029] ** Absorbency (mm/min) 



[0032] 
[Table 1] 
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It 










80 


c 
75 
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100 


2 

80 


3 

75 


4 

OA 


£ 




10 


20 






20 




S 

% 




10 


5 








10 




mitt 








20 


5 






(mm) 


0.5 


0.5 


0.5 


0.5 


0l5 








0.18 


0.20 


0.14 


0.15 


0.20 


0 15 


ft 

ft 
IX 




480 


360 


440 


660 


300 


190 






190 


120 


100 


270 


70 


200 




Bftifctt 
Cmm/min) 


50 


50 


50 


40 


45 


50 




«snt#« 


4500 


6000 


100 


250 


1600 | 


300 
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8 : itRWiowB-friootr.sfflttfii,, 

[0033] The following thing is clearer than Table 1 

dunaioa is long, pcnetrata reinfbroem^Tv^ M^fe^™ "'^ T^' * M r gb *<" ctait 
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F^-A(##) 5H021 BB07 0001 EE11 EE22 EE23 






EE28 HH01 HH03 HH04 HH05 






HH09 






5H028 AA01 AA0S EE04 EB06 EE08 






HH00 HH01 HH03 HH05 


(54) wmozm mmmmm-knu-^ 






(57) 













mmmt iKftmrnmnm-t^u—rimt 
o.i65 g/c m3u±.T'hmmw$mmwm^ 



3—2 omMxx'h n . $£#o . 1 6 5 g 

[11*^3] li*IllX{i2(Ct5V^T, 
It^Efflf 1 0 0 m 2 /g JiLt«OvU ^r»*TJ>5 i £ 

[fMtJB4] I*^l&v^3<ovvftia>iJl{c:i3^ 

TlzWMZilfzLOX&ZZk Zfflkk-thmMtBm 

[0001] 

est nmmt wmwmmimizMt mm®!.* 

[0002] 

(Dwu-fnmzm&m&n&i'Bmmz «t 0 , 
iscofc^hmzM^ztizi hhcoz-hL znitt 

[0003] ZcQWSfm&(7>9m<?>? ^JgS8<0*S 

-th -fe 'n^ft*raftyta£*tn#?-£ c 1 1 J: r> 



(2) ^2 0 0 0-2 687 9 6 

2 

[00 04] ■b/ti/-^<om KSti. -feAV 

-*<Qimmffi£m±.i$itiz ktziixamzti 
tf&%az'hh (mm. mms 4 - 2 2 5 3 1 

*L 6-9 9 9 68^&$6, #&Bg5 8-6 6 

[000 5] ifc. n|iJW-b/i'n-x*a^t**at,^ 

10 flTCA 0 (!»^BB6 4 - 5 2 3 7 5#4tfR) N £Oi§^- 
[0006] 

imttmmixot-ritmi *»»4, ±ie^«o 
nmmt nmomswffi&izm- m& * nd±s 

[0007] 

mwu-*tt % m#7Aimz±fti:ixmj$.z 

its ilti^i:, nnUfLfc^^ri^trflfE^B 

~3 0Mfi%-C. II»W7'c?)^M^3-2 0S4 
30 ^T^O. ffije* { 0. 1 6 5g/cm*y±X'$>ZZk 

tomb* i. 

[0008] a?BH!IB»tt|fc*j*t4 iEffifc flffifc <m 

[0009] en wmwm-.mizmmtim 



kimixmiz^i, 
40 c 2 ] mmtmm® ■. mmm, nm&^comn 
*>t<mzti. mMm<miz&<%hk. w*> 

ymmTmjt^tixm^mm-th . ^ oisfi^-fe 

[0010] *mfr®ffimm%miw]s-?x\ 

50 [ 2 ] ^MHfcJ: 4JB»*»i4 . Hfc, Wllf Lft39« 



imnw&m&fatts-t. ±m l i ] mm^imm 
zti^mmm*RwmJviTi^ mz, m 

[0011] ^(C2^<7)JIH{ci;^ 
COO 1 2] U>t>, *»W<0-t/'«U-^tt % ftttttiff 

«flr^A4fci^iWk**Bri8t > . mmmmm. 3- io 
o . 7 mm t m^wmmiz t, ^naw-r* £ t a { 

cooi3] wtrntztowx , a«#7xwtfc lt 

U*»** s »SiTJ>l.. ^S^l/Tt Ltd:, ^-fr-f 

7y?F*^2 5 0 mLOTtePIW3;fcfct><D!5if#* L 
[00 14] 

[0015] *^B«o«B®|6SlJ|ffl-fc^i/-^{i N 

fc 3~2 oat%<?)nrij!?L.^^^7-fc 

[0016] ^ajicfev^ . SWWr^Oifc LX 

ti, ¥^8ttfi i // marnmrnitfy xim. mz, ■ 

fit st, atfia$* j ?*jitt^*tiST'f*. *Jt, *co 
-twit's oia%*j)mi. stffi^Acp-Hj-T'ft 

[0017] *ai«*^****5**!«*3r«±, g 

tffijkMSdfi+ftTb < , 3 0 fix £ fc ffift ft 

[0 0 18] £<0*Sfi$|»ttt LTJi, ^>J^ S 40 

§3^ vx-hh&frh^ Jtsroti o o m*/ga±e> 

i"J*tt**^4it4*#4U\ JtHMUOOm 

[0 0 19] PP»L£^Wr<0£3fi#38fi%* 
*&fc*tt4S&£#iKu. L*»U 2 0SM 



(3) ^132 0 0 0-2 6 87 9 6 

4 

0S«%fc-t&„ 

[0020] zem&wrt iTte. ffSttSasw 

£ t Whxmikwmsk^h £ t 4 . 

*«) mbLfc*|£, 0. 3**%ffiST2 5 0mL 
OT, #tl 5 0mLKlTT*S£t*iJff5 U> <& 
fc, PIWLTV^V>^a5/t;|/r<or*Kli6 0 OmLJJl 

ft, ^-*»T'-fe-'^-^<7)^JKW?SS^l : L<ia^ 

[0021 ] *^HJfci3V>T, Zcr> 
~-&£7 4 7VMte>l'U-xX'-RmLXi>&\ 7 4 
T-VMteUxD-Xiijm^Jir* S^D7< 7 UMz 
&XWMtLfch<?)X-&->X , «W5fiJtcO|S]±(c^® 

[0022] *«j<OffliiSf»tA-l/-^lt 
±E<Ojft#*»JftO. 1 6 5g/cm31iLh s L< 
li, 0. 1 65-0. 2 5 0s/cm'JiLhfc=5rSi:d 

[0023] *^BHfci5^T , WV-f/n^mtO . 
1 6 5 g/cm 3 *itl)Sh, ^'CV^^OSK*^ 

-H3-^:Wl»tt^ft6£fc*«T*Sr^. $ffi#0. 2 5 
0g/cm3J;'3S<^^t, ««Ett»A«ttTf * 
ft, -b"ls-?aftKtt#*l,<liO. 16 5-0. 2 

[0024] *«BHTJi, £(7)^ 3 =firlfc|»9**<0»^ 

S^ffi(3j;SJS§) 0. 4-0. Smmt^di^^Jrt 

[ o o 2 5 ] o %*mnmmmimm><< 

¥«1£ffiffl-feAU-^fcLTffiftTWMT-J> 

4.' 

[0026] 

vtxrnm&mi,zmfe2tiz>i><7)X'ii%\,\ ^t?, kit 



(4) 
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mmm 1,2, turn 1 -4 

^ 1 izKtttfM-&itzxwwim^i'~?&wmi.. 10 

100 28]® Jp£ (mm) <s/c 

m 3 ) 

^^Jf^|pjt0. 2kgf/cm2<OJEE^JT'JipjEL 
fzimx-MMbfcWfrT ( S B A 4 5 0 1 ) fcjfctf), Z 

corner km^nizxm&itzwmwh. mm^mm 

s*»4>. WJ&fcw/ (txs) T-M&Ltz. 

® (gf/l 0mm2) 

SBA4501fci&. 20 

® mm 

l^fcfcf LTM^jlSHC, 1 2 Omm/m i n«ai(; 

mm (immi<r>i>co) x^m^mkcoitizxitrnm 

1 lOOt LXffittm®Ltz. 

[00 2 9]© OKifctt (mm/m i n) * 



: ^mmm) o . s u m<n^r w y #5 x^js 

: t^it^A^Ttr^f T^iF*^ 1 5 0 m L 

*ISP£gttfcLT-?-cOTSI5£itSl . 3 O^ftffi^iS 



[0030]© m%ivmm&#fffl 

»»is+fc«atte. jstc, o. 3kgf/ m 2o£Eig 
a sanifctttt-e. ; nt-jt«E 1 o v * ep^t •?> . 

V—$(TMfrXWf, #ffl5tffifi % flWifift (JttSWi 
OfcLTffiftiFflfU:. 

[0031] ±E#ttfflff^ d % . Kii^Sfi. WcW 

[0032] 
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0.5 


0.5 


0.5 


05 
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0.18 
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0.15 
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0.15 
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(Bf/10mm 2 ) 
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440 


660 


300 
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200 
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50 


50 


50 


40 


45 


50 






4500 


6000| 


100 


250 


1600 


300 



[ 0 0 3 3 ] $ 1 J; *)&<7)Z kimhfrThl. 

[ o o 34 ] nte N jfyxmmnfriVKMmi Tii, n 
■mmm<. wmm>ia\\ ti^xmnkumm 



**tGwmmm£it:smM3X'\i, mmm^ 

Mitmux-li, KmmttK. «»ttt,s#« 

[oo3 5] ztiiznix. #?zwmbisv*mik 



( 

7 

[0036] 

•5. 



) #^2 0 0 0-2 687 9 6 

8 

[00 3 7] (1) -fe^V-^c7)^X«p B ^{i 



